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1. 

This invention relates to detecting apparatus 
and more particularly to a detecting Systema aS 
sociated with electrical power Supply lines. 
The principal object of the invention is to pro 

vide detecting apparatus which generates and 
transmits a signal over electrical transmission 
lines to a receptive device and which effects a 
change in the signal in response to the move 
ment of an object into a predetermined area of 
detection thereby to actuate a device controlled 
by said receptive device. 
Another object is to provide such detecting 

apparatus which derives its power for Operation 
from electrical power supply lines which also 
serves as the transmission lines for the signal generated. 
Another object is to provide Such detecting 

apparatus in which the signal transmitting and 
receiving means may be provided as physically 
independent units and thereby permit independ 
ent coupling of the transmitter and receiver 
units to the existing electrical power Supply lines 
in an establishment and with One unit remotely 
located from the other. 
Another object is to provide Such detecting 

apparatus which does not interfere with the nor 
imal intended use of the electrical power supply 
lines as for lighting and heating purposes nor 
does Such use of the lines interfere With the Op 
eration of the detecting apparatus. 
Another object is to provide such detecting 

apparatus which may be operated on either al 
ternating or direct current. 
Another object is to provide such detecting 

apparatus in which the detector unit is extreme 
ly simple in construction employing a minimum 
of parts, compact, relatively inexpensive to manu 
facture and not likely to get out of Order or re quire repairs. 
Our invention is especially suitable for use in 

connection with gasoline service stations to de 
tect the approach of an automobile, or other Ve 
hicle to a gas pump or other service location and 
apprise the attendant so that he will be aware of 
the automobile's presence, although the invenir 
tion has many other applications and illustra 
tion of the application to a gasoline. Service sta 
tion is not intended as limitative of the scope of 
the invention. 

In the herein disclosed application of the 
present invention, the presence of an automobile 
can be detected and a signal given to the at 
tendant without requiring the automobile to en 
gage any physical part of the detecting appara 
tus, if desired. Such an arrangement has ob 
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vious advantages over present types of alaria 
devices used in service stations which include 
temporarily or premainently iocated membel's 
adapted to be run over by the autoinobile. 

Still further objects and advantages of our 
invention will be apparent from the following 
description and accornpainying diaWingS in 
Which: 

Fig. 1 is a phantom perspective fragmentary 
representation of a gasoline Service station in 
ciuding pumps on an island and a Station office 
building and showing in elevation and in coin 
bination with the service station, detecting ap 
paratus embodying the preferred forn. Of Our 
invention. 

Fig. 2 is a side elevational view, on a greatly 
enlarged Scale, of the detector unit shown 
mounted on the Side of . One of the purps in 
Fig. 1. 

Fig. 3 is a fragmentary vertical sectional view 
of the detector unit shown in Fig. 2. 

Figs. 4 and 5 are horizontal transverse section 
all views thereof taken on the correspondingly 
nurnbei'ed lines of Fig. 3. 

Fig.6 is a Wiring. diagram of the electrical cir 
cuit embodied in the preferred form of the de 
tecting Systern shown in Figs. 1-5. 

iFig. 7 is a wiring diagram of an electrical cir 
cuit enabodying a modified form of the invention, 

Figs. 1-6 

Referring to Fig. 1, the service station is il 
lustrated as having an island I with a pair of 
pumps P, P arranged thereon and an office 
building B located some distance from the is 
land I. A pair of electrical power supply lines 
if and are shown as running underground 
from the building E3 to the island for supplying 
electrical energy to the electrically operated 
equipment on the island such as the pump no 
tor M. The source of electrical energy which 
may be either of the alternating or direct cur 
rent types and to which the lines (, are 
connected, is not shown. In general it might be 
Said that the lines G, - are part of the con 
ventional electrical wiring system of the service 
Station. 
The detector unit 2 forming part of our in 

vention is shown as mounted on the side wall of 
One of the pumps P and is connected with the 
power Supply lines 8, by the branch lines 3 
and f4. This detector unit 2 is adapted togen 
erate a signal of radio frequency and impress 
this signal on the lines - e, . This signal is 
received by a receptive device or receiver 5 
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connected with the power supply lines 3 and 
by branch lines 6 and 7. The receiver 5 is 
arranged in any desired place as in the building 
B and includes some sort of audible, Visual Or 
other suitable type of alarm device for indicating 
to the attendant that a vehicle is at the island 
I. When a vehicle approaches the island T. Such 
as for refueling the detector unit 2 is caused to 
effect a change in its output which operates to 
actuate the alarm device. 
In the form of the invention shown in Figs. 1-6, 

the detector unit 2 includes an oscillatory cir 
cuit the oscillation of which is under control 
of a movable magnet. Accordingly when a mag 
netically permeable object such as a vehicle ap 
proaches within a predetermined range of the 
magnet the magnet moves thereby causing the 
oscillatory circuit either to oscillate, stop oscillat 
ing or change its frequency and transmit Such 
change over the existing electrical lines to the re 
ceiver 5 which thereupon actuates the alarin 
device. 
Referring to Fig. 6, the circuit of the detector 

unit 2 there shown includes an indirectly 
heated beam tetrode thermionic tube 2 having a 
filament 2, cathode 22, control grid 23, Screen 
grid 24, concentrating plates 25 and a plate 26. 
The filament 2 is arranged across the branch 
lines 3 and 4 and is heated by current passing 
therethrough. Thus a line 23 connects one Side 
of the filament 2 with the branch line 3 and a 
line 29 connects the other side of this filament 
through a coupling or pick-up coil 3 to the other 
branch line i. 
The cathode 22 and plate 28 are arranged 

across the branch lines 3 and it. Thus a biaS 
resistor 3 connected with the branch line 3 is 
arranged in series with the Cathode 22, and a 
tickler or plate coil 32 connects the plate 25 in 
series with the coupling or pick-up coil 33 which 
in turn is connected with the branch line A. A 
cathode by-pass capacitor 3 is arranged in paral 
lel with the bias resistor 3. A blocking capacitor 
4 is arranged in series with the coupling or pick 
up coil 30 and is shown as connected to the lines 
3 and 29. 
The concentrating plates 25 are internally con 

nected with the cathode 22 and these plates tend 
to keep the beam of electrons emitted by the 
cathode in a concentrated beam directed toward 
the plate 26. 
The screen grid 24 is connected with line 29 

through line 34 and hence is connected with 
the branch line is through coupling coil 38. 
The control grid 23 is connected with the 

branch line 3 through a grid coil 35 and a ca 
pacitor 36 is connected in parallel with the grid 
coil 35. Thus a resonant tank circuit is arranged 
between the branch line 3 and the control grid 
23. 
The grid coil 35 and plate coil 32 are arranged 

in coaxial relation but slightly Spaced apart So 
as to be capable of being inductively coupled. A 
shield or wane 38 preferably of conductive non 
magnetic material such as copper, is arranged 
between the coils 32 and 35. This shield or Vane 
38 is pivotally mounted on an upstanding pin or 
spindle 39 so as to be capable of Swinging back 
and forth in a horizontal plane. The pivoted 
wane structure carries a magnet 40 of the perma 
nent type. The normal position of the Shield 38 
is shown as being centrally between the coils 32 
and 35 although the shield may normally have an 
off center position as hereinafter considered. In 
this illustrated central position of the shield 
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4. 
effective transformer action between these coils 
32 and 35 is prevented. However, upon the shield 
Swinging laterally to either Side of this position 
effective fiux interlinkages between the coils 32 
and 35 take place. 
As to the operation of the oscillatory circuit 

shown in Fig. 6, it will be seen that plate current 
fiowing through the cathode resistor 3 causes a 
Woltage drop which, with the connections shown, 
has the proper polarity to bias the grid 33 nega 
tively with respect to the cathode 22. With the 
tani: circuit including the grid coil 35 and capac 
itor 33 resonating, varying or resonating voltages 
are applied to the control grid 23 thereby causing 
a resonating current to be established in the plate 
circuit which includes the plate ol' tickler coil 
32. If this coil 32 is permitted to be inductively 
coupled with the grid coil 35, as when the shield 
38 is swung to either side of its normal central 
position between these coils, a feedback to the 
grid coil from the tickler coii is effected and the 
circuit oscillates. The constants of the grid coil 
35 and capacitor 36 determine the frequency at 
which the circuit oscillates and this is preferably 
in the range of 50 to 60 kilocycles, although the 
frequency may be higher or lower. It will be seen 
that when the shield 38 is arranged centrally be 
tween the coils 32 and 35, the circuit does not 
Oscillate but as soon as this shield noves laterally 
to permit of effective inductive coupling between 
these coils, the circuit oscillates. 
A line coupling circuit including the pick-up 

coil 3 and blocking capacitor applies the R. F. 
signal developed by the oscillating circuit to the 
branch lines 3 and A and these in turn trans 
mit this signal to the power supply lines 9 and 

, from which the signal can be received by the 
receiver unit 5 which is tuned to the frequency 
of this signal. 

It Will thus be seen that With the Shield 33 in 
its normal central shielding position, as ShoWill 
in FigS. 3, 4 and 6, the oscillatory circuit is not 
oscillating but as soon as a motor vehicle which 
is a magnetically permeable object pulls up along 
side the island I, the equilibrium of the magnet 

it will be upset and the shield 38 will be caused 
to Swing laterally partially out from between the 
coils 32 and 35 and permit the circuit to OScil 
late. 

Initially the detector unit 2 is installed and 
oriented so that the neutral position of the Shield 
or vane 38 which is under control of the perma 
nent magnet é is precisely between the Super 
posed coils 32 and 38 (FigS. 3 and 4). Since all 
of the station equipment, such as the punpS P, 
the station building B, etc. are in place, this orien 
tation properly compensateS for magnetic devia 
tion. 
The structural details of the detector unit 2 

permitting of this Orientation are preferably 
constructed as follows: 
A Support arm 45 in the form of a length of 

pipe having a right angle bend aind externally 
threaded at both ends, is shown as having one 
end screwed into a pipe flange 35 secured as 
by bolts 38 to the side wall of one of the pumps 
P. The other end of the support arrin 43 depends 
and screws into a threaded hole in a cap É3 for 
a can-like housing 50. A lock nut 5 is arranged 
on the threaded end of the pipe 5 above the 
cap 49. With the lock nut 5 loosened it will be 
seen that the cap 49 can be turned through any 
angle desired and when the adjustment is so 
made the lock nut is tightened down against the 
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cap and prevents it from turning relative to the 
pipe. 

All of the electrical apparatus arranged within 
the housing 5 is shown as carried by the cap 
49. For this purpose a U-shaped chassis bar 
52 is arranged with its cross part against the lower 
Surface of the cover portion of the cap 49 and 
held in this position by a pair of screws 53, 53. 
The cross part of the chassis bar 52 is provided 
With a hole through which the lead-in cable 54 
containing the branch lines 3 grad - extends. 
This cable 54 also extends through the hollow 
Support arrin 5. The tickler or plate coil 32 
is also hung from the cross part of the chassis 
bar 52 in any suitable manner. 
One depending leg of the chassis bar 52 car 

Iries a bracket 55 on which the upstanding spindle 
39 is mounted. The upper end of this spindle 
35 is pointed and received in a Socket type bear 
ing 53 mounted on the outer end of a horizontal 
arm of a Support member 58 to which the shield 
or vane 33 is suitably connected, as shown in 
Fig. 3. The lower end of this Support member 
S3 has a laterally extending arm on which the 
permanent magnet it rests and is connected 
thereto. Thus the shield 38, support member 58, 
magnet 8 and bearing 56 from a unitary struc 
ture so balanced that it is free to pivot about the 
axis of the spindle 3S with the plane of the flat 
Shield Substantially horizontal. 
Arranged beiow the tickler or plate coil 32 and 

coaxial thereWith is the grid coil 33 which is Slit 
ably mounted on a disk 59 connected to the in 
Wardly turned ends of the chassis bar 52 by 
depending screws 9 and nuts 6. 
corresponds to the inside diameter of the housing 
39 and therefore serves as a partition forming a 
closed off compartment in the upper part of the 
housing and in which most of the electrical ap 
paratus is arranged. 
The disk 59 also carries a socket 62 into which 

the conventional contact prongs of the tube 2 
are inserted. The tube 28 is shown as carried 
in an inverted position and its base 63 is of 
slightly larger diameter than the bulb portion 
65. Against the shoulder so formed between 
portions 63 and 64, a weather disk 65 is fitted. 
This disk 85 corresponds to the inside diameter 
of the housing 5 and is provided with a hole 
through which the bulb portion 64 extends and 
also a pair of diametrically opposite Small holes 
through which the screws 60 extend. Nuts 65 
are arranged on these screWS 6 below the disk 
65 and bear thereagainst to hold the disk against 
the downwardly facing shoulder on the base 63 
of the tube 2. 
It will be noted that the bulb portion 6A of the 

tube 2 which contains the various electrical ele 
ments which heat up when the tube is operating, 
is arranged in a compartment at the lower end 
of the housing 50. To dissipate the heat gen 
erated by the tube 20, perforations 68 are pro 
vided in the side wall of the housing 50 as well 
as in the bottom. Any snow or rain entering the 
lower compartment is kept from moving into 
the upper part of the housing by the disk 65. 
The housing 50 is preferably removable and 

to permit of this the depending annular skirt 
of the cap 49 which surrounds the upper end 
of the housing is shown as provided with holes 
to receive screws 69 which screw into threaded 
holes provided in the housing, as shown in Fig. 3. 
Due to the magnet assuming a certain posi 

tion in respect of its magnetic environment. When 
the detector unit is installed in a particular loca. 

This disk 59 . 
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6 
tion, it will be seen that the housing 58 and cap 
49 therefor and their contents can be turned after 
first loosening the lock Screw 5 until the Shield 
38 is arranged centrally between the coils 32 
and 35, as shown in Figs. 3 and 4. Thereafter 
the lock nut 5 is tightened down against the 
cap 49 to hold the adjustment. While the magnet 
4 is shown as rigidly connected with the shield 
or vane 38, this shield may be adjustably mounted 
on the magnet, if desired, so that orientation of 
the shield with respect to the coils 32 and 35 
Would require merely turning the shield or vane 
relative to the magnet and this would obviate 
the need for turning the detector unit as a whole 
as shown. 
Any Suitable type of receiver unit can be as. 

SCCiated with the power supply lines 8 and 
to receive the signal generated by the detector 
unit 2. Referring to Fig. 6, the receiver unit 
5 is shown as including a gas filled trio de 

which has a cathode , starting anode 2 and 
plate anode 3. The cathode is connected to 
the branch line through a coil 4 and the 
plate anode 3 is connected to the other branch 
line S through the coil 5 of a relay 6 the arma 
ture of which pulls up to close a circuit through 
any Suitable type of audible or visual alarin de 
vice (not shown). A by-pass capacitor it is 
connected across the coil 5. A variable capacitor 
8 is connected between the branch line i3 and 

the line which connects the cathode With the 
coil 4. A pair of resistors is and 88 of different 
ohmic values are connected in series across the 
oranch lines 6 and and a line 8 connects the 
starting anode 2 with the line between the re 
Sistors 9 and 8. 
AS to the operation of the receiver unit 5, the 

resistors 9 and 83 across the branch lines is 
and Create a potential across the starting 
anode 2 and cathode which effectively pre 
vents firing of the tube G. However when the 
receiver is tuned by adjustment of the variable 
capacitor 8 to the R. F. Signal being transmitted 
by the detector unit 2, an R. F. potential is 
superimposed across the starting anode 2 and 
cathode 7 to fire the tube and cause cul 
rent to flow through the coil 5. This actuates 
the relay 76 and in turn the alarm device (not 
shown). When the detecting System is installed 
in a service station the variable capacitor 8 
is adjusted so as to tune the resonating circuit 
in the receiver to the R. F. signal generated by 
the detector unit 2. No further adjustment of 
this variable capacitor is required for the Subse 
quent intermittent operation of the detecting 
system. 
While the normal position of the shield or 

vane 38 has been described as being centrally 
between the coils 32 and 35 so as to prevent ef 
fective inductive coupling thereof and the no 
tion of the wane laterally from this normal po 
sition has been used to start oscillation, it is 
poSSible conversely to use vane displacement to 
stop the oscillator or nearly so or to change its frequency, 
The ability of the shield or vane 38 to change 

the permeability of the space surrounding the 
Coils 32 and 35, their inductance and therefore 
the frequency of the oscillator can be utilized to 
make these different modes of control possible. 
When the vane 38 is interposed centrally be 
tween the coaxial coils 32 and 35 as shown, it 
reduces the permeability of the space surround 
ing these coils so as to cause the oscillator to 
Stop or nearly stop oscillating, ... When the vane 
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is made to move in either lateral direction it in 
creases the permeability of said Space and there 
fore permits the necessary coupling of the coils 
32 and 35 to sustain oscillations at a frequency 
dependent, upon the relation of grid inductance 
to grid capacitance. It will be seen that lateral 
movement of the wane 38 in either direction will 
equally effect the Sane inductive change for a 
given defection of the vane. In other words, 
equal changes in germeability take place for 
equal deflective excursions of the vane in oppo 
site directions, the direction depending upon the 
polarity of the permeable object affecting Such 
change. 
At a sufficient displacement of the vane 38 

relative to the axis of the coaxial coils 32 and 
35 and where sufficient inductive coupling is de 
rived from such displacement and where Oscil 
lation can be Sustained, the vaine can by fur 
ther defection still influence the frequency of 
these oscillations because of the aforementioned 
variable inductance condition, whereby the per 
neability of the space Surrounding these coils 

is still affected. if When the vane were to move 
laterally still faither it will be seen that the fre 
quency of the oscillator would change. Keeping 
in nind that the receiver 5 has been fed an 
R. F. inpulse at the frequency to which it was 
tuined, which fired the trigger tube 8 and gave 
an alarm, further defection of the vane 38 will 
change the frequency sufficiently beyond the re 
ceiver's frequency acceptability so as to cause 
the firing action of the receiver's trigger tube 

to cease. 
It is to be understood that the change Of the 

oscillator's firequency resulting from the de 
fiections or displacements of the wane in either 
direction can be utilized by suitable adjust 
ments of the receiver. The adjustinent of the 
receiver will determine which change is used. 
In Soniae cases where it would be desirable to 
have the oscillator continuously in a state of os 
cillation and a signal sent over the transmission 
lines continuously, and the receiver in an ener 
gized condition, then the vane could be posi 
tioned slightly to Grae side of the center of the 
coaxial coil relationship so as to keep the circuit 
in an OScillating condition. In Such a case, 
when a naginetically permeable object causes 
the wane to defect in either direction depend 
ing upon the polarity of Said object, the fre 
quency of the oscillator would change or it 
would stop oscillating, thereby causing a change 
in the receiver reiative to its preadjustinent, 
that, is the frequency control adjustinent of ca 
pacitor 8. The reason this adjustinent of ca 
pacitoi' 3 determines the normal position at 
which the vaine should be Set, is that the induc 
tance 18 and capacitor 3 determine the reso 
nant frequency at which the receiver is tuned or 
will accept a R. F. Signal. 

it will therefoie be seen that if the transmit 
ter oscillator is made to be normally out of os 
ciliation and to Start with deflection of the vane 
to eitheir side as Showin, this tuned circuit of 
the receive will accept, the signal and initiate 
the trigger action of the tube and subsequent 
ly cause an alarin Signal to be given. However, 
With the off-center position of the vane as the 
inclinial position thereof, the OScillator is send 
ing out an R. F. Signal at all times and the re 
ceiver is tuned to Such signal until such time as 
the vane is caused to defect to either side of 
Such position to stop the OScillation of the cir 
cuit in one deflective direction, i. e. precise in 
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8 
terposition between coils, or to change the fre 
quency of the Oscillator in the other deflective 
direction, i. e. farther away from precise inter 
position between the coils. The receiver having 
been initially tuned to the continuous R. F. Sig 
nal receives no R. F. Signal in either case. In 
the one case no signal is transmitted. In the 
other case of the frequency changing, the re 
ceiver's resonant circuit no longer responds to 
the changed frequency causing the trigger tube 

to cease firing and subsequently causing an 
alarm to be given by the back contacts of the 
relay 76. Thus the deenergization of the tube 
T9 can be used to actuate the alarm device. 

Fig. 7 

In Some cases it may be desirable to have the 
alarm indicated by an audible annunciation 
from a loudspeaker. This may be accomplished 
by modulating the transmitter by frequencies 
within an audible range and to provide a re 
receiver having a vacuum tube or rectifier which 
picks up the signal impulses and converts them 
into uSable power impulses which may be used 
to actuate a loudspeaker or other suitable appa 
ratus. 
Such a nodified detecting system is shown in 

Fig. 7 as having a detector unit 2 which is simi 
ilar in all respects to the detector unit 2 of the 
form of the invention shown in Figs. 1-6 except 
for the different means for actuating the shield 
38 and further except for the addition of a ca 
pacitor 85 and resistor 36 in the grid circuit. Ac 
COrdingly parts of the detector unit 2 have 
been indicated by the same reference numerals 
used to designate the corresponding parts in the 
detector unit 2 and the description of the opera 
tion of the detector unit 2 is intended as applica 
ble to the detector unit 2 except for the differ 
ences hereinafter noted. 
As to the shield 33 in the detector unit 2 , this 

Shield is actuated by a coiled tube 88 to one closed 
end of which the shield is rigidly connected. 
ihe other open end of this coiled tube 88 is con 
nected to the open end of a flexible hose 89 such 
as one made of rubber which may be arranged 
On the ground and adapted to be run over by the 
Wheel of the vehicle whose presence is thereby 
detected. The free end of this fiexible hose 39 
is closed and both the hose 89 and tube 88 are 
filled With air. It will thus be seen that when 
the flexible hose 89 is run over this hose will col 
lapse in part and thereby increase the pressure 
of the air confined within this hose and the coiled 
tube 88. This increased pressure tends to uncoil 
or Straighten out the coiled tube 83 and in doing 
So moves the end thereof carrying the shield 33 
thereby moving this shield at least, partially from 
between the coils 32 and 35 thereby permitting 
the oscillatory circuit to osciliate as previously de 
Scribed in connection with the preferred form of 
the invention shown in Figs, 1-6. 
The detector unit 2 f is preferably still mount 

ed adjacent the pump P so that the length of 
flexible hose 89 would be relatively short as con 
pared to the flexible hoses used in conventional 
pneumatic alarn devices in which such flexible 
hose Inust run along the ground from the island 
to the interior of the building B. 
As to the grid capacitor and resistor 85 and 26 

respectively, their function is to interrupt the 
carrier oi" R. F. Signal generated by the oscilia 
tory circuit of the detector unit 2 at the desired 
rate or frequency. When oscillations start in the 
Oscillatory circuit of the detector unit 2 as by 
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the shield 38 being swung to one side, the action 
of the capacitor is to carry the R. F. to the grid 
23 which in turn gradually becomes more nega 
tive due to the accumulation of electrons thereon 
until the flow of electrons from the cathode 22 
to the plate 26 is interrupted. Thus on the posi 
tive half of the R. F. cycle the capacitor grad 
ually becomes charged to a more negative Valle 
due to the rectifying action of the grid 23 and 
cathode 22. When the grid 23 has become suf 
ficiently negative it interrupts or stops the piate 
current flow. When the tube 2 is blocked in this 
manner the resistor 35 conducts the charge off 
the capacitor 85 creating a condition which Will 
enable the tube to resume oscillation. The coil 
stants of the capacitor 85 and resistor 86 deter 
mine the rate or frequency at which the oscillato' 
is interrupted, this rate being preferably within 
the audible range. 
The modulated signal so produced is transmit 

ted over the power lines and in the Sane 
manner as with the detector unit 2. 
These signal impulses are converted by a re 

ceiver indicated generally at 92) into direct cur 
rent impulses which are capable of actuating a 
loudspeaker 9 or other suitable apparatus. The 
receiver 98 is illustrated as one of extremely Sin 
plified type and it will be understood that any 
other suitable type of receiver may be used, 
The receiver 9) is shown as including a 

thermionic tube of the triode type 92 having a 
filament cathode 93, grid 94 and plate 95. The 
cathode 93 is heated by an A battery 95. The 
plate 92 is connected in series with the loud 
speaker 9 and also a B battery 9. The grid 
95 is connected to a variable capacitor 98 and a 
coil 99 which are arranged in series and connected 
across the power lines 0 and . Also connected 
with the grid 95 is a C battery to bias the 
grid and prevent plate current flow unless an 
R. F. signal of the frequency to which the receiver 
is tuned by adjustment of the variable capacitor 
98, is received. 
When the signal impulses generated by the de 

tector unit 2 are received by the tuned receiver 
99, and R. F. potential is imposed on the grid 94 
which causes plate current flow at a frequency 
corresponding to that of the modulated R. F. 
This interrupted plate current flow actuates the 
diaphragm of the loudspeaker 9 at said fre 
quency which being within the audible range 
causes the loudspeaker to emit a sound. This 
loudspeaker can be located in any desired place. 

It will therefore be seen that the present inven 
tion provides a detecting system which is exceed 
ingly simple and which utilizes existing electrical 
power supply lines thereby permitting the de 
tector and receiver units of the System to be con 
veniently located at remote points one from the 
other. 
As to the detector unit of both illustrated forms 

of detecting apparatus, it will be seen that its 
circuit is simple and includes effective means of 
coupling its output to the power lines So that un 
desirable instability caused by the varying car 
pacitance and inductance of the lines which 
night cause these lines to resonate at a frequency 
close to the frequency of the transnitter at times, 
is overcorne. The resonance of the power lines is 
due chiefly to the insertion of the coupling coil 
and coupling capacitor combination necessaly to 
transmit the R. F. signal to the power lines at a 
voltage and current, which will carry Over such 
lines. 
The present invention provides a novel means 

O 
for reducing this undesirable condition of the 
power lines' resonating which if permitted would 
cause the OScillator to OScillate regardless of the 
position of the shield. Coupling to the oscilla 
tory circuit is accomplished by using in the plate 
circuit a tapped coil. One end of which is con 

O 

nected directly to One side of the line and the 
other end of which is connected to the plate or 
anode of the tube, the tap being connected to a 
by-pass capacitor which connects directly with 
the other Side of the line. The filament or heater 
of the tube is connected directly across the by 
paSS capacitor. It Will therefore be seen that 
all the power used by the tube is drawn through 5 
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the line coupling portion of the coil, and the 
by-pass capacitor is shunted by the resistance of 
the heater or filament. - 
The advantage in Such a circuit is that th 

capacitor-coil combination coupled to the line 
which normally tends to make the line, capacitor 
and coil combination resonate at a frequency 
close to that of the oscillatory circuit and cause 
instability of the detector unit, is reduced by 
the lowering of the efficiency of this undesirable 
resonant condition of the combination by intro 
ducing this parallel load resistance to the capaci 
tive element of the circuit. In this way a situ 
ation which would be detrimental to the oper 
ation of the detector unit is reduced making it 
possible to reduce the number of parts and oper 
ations in the production of this unit. 

It will also be seen that the shield between 
the tickler and grid coils of the oscillatory cir 
cuit can be actuated by any suitable means such 
as magnetically or pneumatically as shown or 
by mechanical means or otherwise, 
We claim: 
1. In detecting apparatus, a detector compris 

ing a frame, a member supporting said frame, a 
transmitter arranged on Said frame and com 
prising an OScillator having a, thermionic tube 
and grid and plate coils therefor, said coils be 
ing arranged on Said frame Substantially co 
axially and in vertically spaced and inductive 
relation, a magnet movably mounted on said 
frame and arranged for pivotal movement in a 
Substantially horizontal plane, a shield carried 
by said magnet movable thereby in a substan 
tially horizontal plane and arranged between said 
coils to control the inductive coupling of said 
coils, Said magnet being actuated in response 
to the approach of a magnetically permeable 
object within a predetermined area of detection 
and arranged to move said shield so as to effect 
a change in the inductive coupling of said coils, 
a housing Surrounding said transmitter, the bulb 
portion of Said thermionic tube projecting down 
Wardly, a partition member carried by said frame 
and having an opening through which said bulb 
portion projects, said housing having openings 
below said partition member to permit the pas 
Sage of air therethrough to dissipate heat gen 
erated by said bulb portion, and means arranged 
to permit adjustment of said magnet relative to 
Said coils. Whereby Said magnet may be Oriented 
initially to its magnetic environment so as to 
arrange Said Shield in effective position between 
said coils. 

2. In detecting apparatus, a transmitter con 
nected with electrical power supply lines to re 
ceive therefrom its power for operation and 
arranged to impress a signal on said power lines 
for transmission thereover, said transmitter com 
prising an OScillatory circuit including a, ther 
mionic tube having a cathode, plate and grid, a 
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resonant circuit connecting said grid with one 
of said lines and including a coil and capacitor, 
said cathode being connected with said tone of 
said lines, a tickler coil arranged in inductive 
relation with said grid coil and connecting Said 
plate to the other of said lines, a line coupling 
circuit connected with said lines to impress the 
signal generated by said oscillatory circuit on 
said lines and including a pick-up coil and a 
blocking capacitor in series, said pick-up coil 
being arranged in inductive relation with one 
of the other of said coils, a movable shield ar 
ranged to control the inductive coupling of said 
grid and ticker coils, and means actuated in 
response to the approach of an object within a 
predetermined area of detection and arranged 
to move said shield so as to effect a change in 
the inductive coupling of Said grid and tickler 
coils. 

3. The combination as set forth in claim 2, 
wherein said means includes a movable magnet 
connected to said shield and which is actuated 
only in response to the approach of a magneti 
cally permeable object within said area. 

4. In detecting apparatus, a transmitter con 
Inected with electrical power Supply lines to re 
ceive therefrom its power for operation and ar 
ranged to impress a Signal on said power lines 
for transmission thereover, said transmitter com 
prising an oscillatory circuit including a ther 
mionic tube having a cathode, plate and grid, a. 
resonant circuit connecting said grid with one 
of Said lines and including a coil and capacitor, 
Said cathode being connected with said one of 
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said lines, a plate coil connecting said plate to 
the other of said lines and tapped to provide a 
tickler coil and a pick-up coil, said tickler coil 
being arranged in inductive relation with said 
grid coil, a blocking capacitor connecting said 
tap with said one of said lines thereby provid 
ing a line coupling circuit including said pick 
up coil and said blocking capacitor for impress 
ing the signal generated by said oscillatory cir 
cuit on said lines, a movable shield arranged 
between said grid and ticker coils thereby to 
control osciliation of said oscillatory circuit, and 
means actuated in response to the approach of an 
object Within a predeterilined area of detection 
and arranged to move said shield. So as to effect 
a change in the inductive coupling of said grid 
and tickler coils. 

5. The combination as set forth in claim 4, 
wherein Said cathode of Said thermionic tube is 
indirectly heated by a filament which is shunted 
aCrOSS Said blocking capacitor in said line cou 
pling circuit. 

LOUIS FAWAR.A. 
LAWRENCE C. GREEN. 
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